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SECTION I.—AEROLOGY.

SOLAR AND SKY RADIATION MEASUREMENTS DURING TasLE 1.—Solar radiation intensities during Decemter, 1915—Con.

DECEMEER, 1918. Washington, D. C.—Continued.

By HerBerr H. KimBaLL, Professor of Meteorology.

. Sun’s zenith distance.
[Dated: Weather Bureau, Washington, D. C., Jan. 28, 1919.]

For a description of instrumental exposures, and an 0.0° | 48.3° | €0.0° | 66.5° | 70.7° | 73.6° | 75.7° | 77.4° | 78.7° [70.5°
account of the methods of obtaining and reducing the Date.
measurements, the reader is referred to the REviEw for Air mass,
January, 1918, 46:2

The monthly means and departures from normal values Lo | 15| 20 | 25 | 3035 40 | 45 50 | 55

in Table 1 show that solar radiation intensities averaged
very close to normal values at Lincoln, Nebr., and some-

. . . cal. | cal. | cal, cal. cal. | cal. | cal
what below at Washington, D. C. At Madison, Wis., 110 | 104 3‘§3 R Rrurre o
measurements were obtained on only one day, the 11th, 1.05] 0.96| .81 | 0.74 | 0.68 1. .o |-ese.-
and these were interrupted by clouds which obscured the LB LI Lo 0@ ool 08 o8
sun by 10 a. m. The 27th was the only clear day during 1.02| 0.94| 087 0.80 | 0.74 | 0.65 [ 0.5

the month, and on that day there were some clouds in
the morning.

C e Departure
As was to be expected under these cloudy conditions, from 11-year

Table 3 shows & deficiency of radiation for Madison "™ f=srefrrmree| e 005 =006 | 0.6 |-0.06 |-0.10 -0.07 |-0.07

a.mountinito 33 per cent of the normal amount for De-
cember. Lincoln shows a deficiency of‘18 per cent, and
Washington a deficiency of 14 per cent. AN,

For the year, Washington shows a deficiency of 3,905

Madison, Wis.

calories, of 3 per cent of the normal amount. of which 2000 S ISP FSUN SO AU U 113| 1.09| Lo2| 0.08] 6.9
2,600 calories, or two-thirds of the total deficiency, was Mfeie 'Y\ | ||l (1.13) | (1.09) ] (1.02) | (0. 96) | (0. 90)
lost during the months of April and September. The Pgpariure
only decided departure from normal radiation during the  mermall.l. |.......l..|ofo . —0.02 [~0.05 (—0.03 |-+0.04 |-+0.01
year at Madison is that for the month of December.
The departures at Lincoln are less regular. Lincoln, Nebr.

No radiation measurements were obtained at Santa
Fe during the month due to a defect in the galvanometer. AM.

Clouds prevented measurements of skylight polariza-
tion at Madison. At Washington, measurements un three
different days give a mean of 58 per cent, with a maximum
of 62 per cent on the 15th. These are close to the average

|l

. . Monthly
values for Washington in December. Dmeans...’. ...................... 3| 123| 15| o Lo |conl......
eparture
.. . .. . rrgm 4-year
TABLE 1.—Solar radiation intensities during December, 1918. pormal. ... c.eoifieeeifeenenns +0.04 [—0.01 |40.02 [+0.07 |+0.10 [+0.13 |......
[Gram-calorles per minuie per square centimeter of normal surface.] F. M,
Washington, D. C. t 8‘15 Y ° 97
, . . Monthly
Sun’s zenith distance. means ... {eeveafeeeed oo (1.10) | (1.06) | (1.04) | (0.97) | (0.97)
Departure
from 4-year
0.0° | 48.3° | €0.0° | 66.5° | 70.7° | 73.6° | 75.7° | 77.4° | 78.7° | 79.8° normal.. ..feeeiocfoviiiifeaaa s veamenr|enaaann —0.03 (~0.02 |{—0.01 {—0.01 |40.03
Date. - i ) - - '
Alr mass. TaBLE 2.—Vapor pressures at pyrheliometric stations on days when solar
radiation inlensities were measured.
1.0 | 1.5 20 25| 30 | 35 ] 40 [ 45 | 50 | 55
Washington, D. C. Madison, Wis. Lincoln, Nebr.
Date, | 8a.m. | 8p.m. || Date. { 8a.m. |Sp.m. | Date. | 8a.m. | §p. m.
1918. mm. mm. 1918. mm. mm.
Dee. 2 3.00 4.75 || Dee. 11 .17 4.57
3 4.17 Y7 4| S F S .
5 2.62 2.74
6 3.63 2.36
12 5.79 I8 3| PPN FORN RS
17 3.63 D7 | S B I
y ig é.gg g gg ..............................
Depurture . 53 | EEREER ] R R R ] RELEEEEEE | RER
from 11-year 80| 28 330 f..iilIIIIIIIIIIIIIYIIIININ
normal ... {......feecuaes —0.03 [—0.05 |—0.11 |[—0.04 [—0.07 {—0.06 |]—0.07 [40.06
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TasLe 3.—Daily totals and departures of solar and sky radiation during December, 1918.

(Gram-calories per square centimeter of horizontal surface.)
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Departures from Excess or deficiency : Departures from Excess or deficlenc
Daily totals. P ormal, since first of montk. Daily totals. normal. sinos first of month,
Day of month, | . Day of month. o ch_

Wash pagi- | Lin- || V20| Madt- | Lin- || Y22 Madt-| Lin- Wash-| Maqt-| Lin- || W2B-| Madi-| Lin- || %85| pai-| Lin-
tof" | ‘son. | coln. tok | 'son.- | coln. || o | 'son. | eoln. o | som. | coln. || ¢8| son. | coln, OB | ‘son. | coln,
cal. | cal. | cal. cal. | cal. | ecal. cal. cal. | cal. cal. | cal" | cal. || cal. | cal. | cal. cal. | eal. | ecal.

Dec. l........... 188 40 183 15| — 90 — 3 15 —® — & Dec.19........... 182 115 32 -2 — 14 -—140|| — 486/— 5663|— 479
2. lgg lé:; ﬁ; o - 'llg gg % —}gg 3:: emrmnmnaann 167, 19 20 10, —111] —153|| — 476|— 674|— 632
3. 1 - —
it 145 109 21 — 23 — 20 39 18| —1¢8 130 Decade departure..........cceecvevecencrcececacees — 380/~ 358/— 632
5. 188 117| 241 23 — 11 61 41 —209) 191 b1 140] 18 86} — 17 — 493|— 786|— 739
6. 223 142 157| 59 140 — 22 100[ —195) 189 22, .cucnn... 20 23 117)| —137 — 630|— 894/— 706
7. 128 145 158]| — 35 171 — 20 85| —178 149 P~ 195 28 53 — 592— 908— 917
8, 17| 172 142 — 45 44 — 35 20| —134 114 Y SR 20 37l 198f —137 — 729—1,093|— 894
9. 139) 17 40 — 22t —111| —136] — 2| —a45 — 22 25, ..., 178 158 272 21 — 708/—1,088— 1797
68 56| 107 ~o4 -7 22| — 96| —314) 0 2B 190 151 100 32 — 876(—1,051— 873
: 270 1220 144 136 — 386 — 712—1,042|— 914
14 101 244 —145| — 26 70 —341| —34 70 P SO 183 121 21§ 25 — 687—1,057|— 874
183 85 36) 25| — 42| —137)| —218) —3%4| — 67 - SO 185 45 268 26 — 661/—1,149)— 788
39 32) 60| —118| — 95| —112 —334 —4m —179 - SO 216 49 5% 57 — 604/—1,238— 912
g ig g_g —1(151 ?g ;2 —éé;s —:-21; —1g 3 SO 70 34 133} — 90 — 694|—1,344— 963
38 69 176l —120| — 59 5| _e27] —assl — 47 Decade departure....ooceaceerianninaieanineinaaa, — 218— 670(— 331
183  140) 29 27 1290 —143| —600] —474| —190 | Excessor deficiencylgr.-cal............. —3,905|—1,190]—1,513
244 54 23 88! — 75 —149)| —512] —549) —339 since first of year. fper cent........... — 3.1}— 10— 11
HALO PHENOMENA OBSERVED DURING DECEMBER, 1918.
By WnLLIs RaY GREGG, Meteorologist.
Time of— Theodolite readings.
. Alii- | Lati- | Longi-
Statlon. tude. | tude. | tude, | Date- | Form observed. Begi . Radius | Radius| Lengtn| Distance | Altitude
eginning.| Ending. Time. inside. outside.| of are. f)‘;.‘);‘::i“ o?gg:n
m' ° ? o ’ L L L o o
*Broken Arrow, Okla.......c..eceuenaaan 233 |36 02|95 49 16 | Solar halo, 22°..... 2:30 p. m.. 3:48p.m..
16 | Lunar halo, 22°, .| 6:30 p. m..
N 17 | Solar halo, 22°..... §:008.m..
17 Pazrzl'x,eliou, right, | 8:00a. m..
19 | Lunar halo, 22°...| D. N., a...
[07:5:17+) TR (R I, 137 {44 36 (75 10 2 | Solar halo, 22°..... 2:0801). m..
17 | Lunar halo, 22°. ..} 10: . D
20 | Solar halo, 22°.....] 2:00 p. m..
21 | Solar halo, 22°.....| 2:22p. m..
Cinelnnati, Ohio......ccocivmeiaininnanns 191 | 39 06 | 84 30 7 | Solar halo, 22°.....| 10:00a. m.
Dayton, Ohio. . .ooeemimiiiiiiieiaaeaans 274 139 46 | 84 10 7 | Solar halo, 22°. ... 11:35 a. m. .
*Drexel, Nebr........covieiieciiannannns 306 |41 20| 96 16 3 | Solar halo, 22°._...{ 3:28a. m.. . 5
6 | Solar halo, 22°.....| 8:20 a. m.. . :
6 | Bolar halo, 45°..... 8:46 a3, m..| 8 . m :49
7 | Solar halo, 22°.....] 10:17 a. m.| 11:38 a. m.( 10:32 a. m.
7 | Solar halo, 46°..... 10:28 a. m.} 11:05 a. m.| 10:32 a. m.
11 { Solar halo, 22°.....] 2:38 p. m..| 4:1Sp. m..| 3:03 p. m..
13 | Lunar halo, 22°...| 6:42p. m..| 6:59 p. m. .m..
16 | Solar halo, 22°..... &:50 a.m..| 9:30 8. m.. m..
16 | Lunar halo, 22°. ..| 7:30 p. m..| 10:30 p.
24 | Solar halo, 22°.....| 9:40 8. m..| 11:
*Ellendale, N. Dak......ccoceevmerannnns 444 [ 45 59 |98 34 22 | Solar halo, 22°.....] 8:05 a. m. .| 1l
30 | Solar halo, 22°.....| 2:20p. m..{ 4:
*Qroesbeck, TeX. ...c.omvremmnennrecenns 141 |31 309 28 9 | Lunarhalo, 22°, .. 10:00p. m.|............
10 | Solar halo, 22°_.... 3:00p. M.
16 | Bolar halo, 22°,....| 1:00p. m..|..........-.
16 | Lunarhalo, 22°...]9:00p. m..|..........-.
17 | Lunar halo, 22°. .. S:Ooop. 1« T
22 | 8olar halo, 22°..... 10:10a. m.
25 | Solar halo, 22°.....] 10:55 2. m.
*Leesburg, Ga....ccoecvemernnmnanncanns 85 31 47 |84 14 9 | Solar 2alo, 22°..... 10:32a. m.| 1
10 | Lunar halo, 22°...| 6:00 p. m..| §:
13 | Lunar halo, 22°...| 6:09 p. m..
14 | Lunar halo, 22°...; 9:55 p. m..
17 | Solar halo, 22°.....| 9:27 4. m..{ 4:
23 | 8olar halo, 22°..... 1:53 p.m..| 4:
23 Ps?g},elion, right, | 2:00 p. m..| 2:15 p.
23 | Parhelion, left,22° | 2:00 p. m..| 2:10 p.
26 | Solar halo, 22°.....( 3:19 p. m..| 3:22 p. m..
29 | Solar halo, 22°..... 10:53 a. m.) 11:27 a. m.
Madisonr, Wis....cccvmmneinacerenemannan 207 143 05|89 23 4 | Solar halo, 22°..... 1:30 p. m..| 2:45p.
4 P%Eelion. right, | 1:30 p. m..} 1:35 p
4 | Parhelion, left,22°.1 1:30 p. m..| 1:35 p. m..
5 | Solar halo, 22°..... 9:50 2. m..| 10:25 a. m.
7 | Solar halo, 22°.....] 9:45 2. m..! 10:00 a. m.
- 12 | 8olar halo, 22°..... 10:00 8. m.| 11:00 a, m.
12 | Upper tangent are.| 10:15 a. m.| 10:30 a. m.
17 | Solar hulo, 22°_....] 10:30 a. m.| 11:00 a. m.
17 | Upper tangent are.| 10:30 a. m.| 11:00 a. m.
17 | Lunar halo, 22°...( 8:00 p. m..| 9:00 p. m..
19 | Lunar balo, 22°. .. D. N,,a...| 6:45a. m..
. 19 | Solar halo, 22°.....[ 8:15a, m..| 9:40 a. m..
' 25 | Parhelion, left,22°.| 3:30 p. m..| $:10 p. m..
26 1 Solar halo, 22°..... 10:20 a. m.| 1:40 p. m..
Nashville, Tenn.....ccucanmvmmannacnan . 166 | 36 10 | 86 47 18 | Solar halo, 22°.....| 1:00 p. m..| 1:10 p. m..
19 | Solar halo, 22°.. 1200 m...| 2:00 p. m..
30 | Solar halo, 22°.....| 11:45 a. m.| 12:15p. m.
*Royal Center, Ind........cc.c..... 225 |40 53 (86 29 17 | Solar halo, 22°.....] 7:58 8. m..| 8:40 8. m..
17 | Solar halo, 22°.__..| 11:00 8. m.| 11:20 2. m.
17 | Solar halo, 22°..... 2:45p.m..| 330 p. m..

*Aerological station,



